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Reviewing the New Growth Literature

NORMAN GEMMELL

The past decade has seen an explosion of
interest among economists in the theory of
economic growth and has led to a burgeon-
ing ‘new growth theory’ literature. Tra-
ditional neoclassical growth theory offered
no role for education in this process, with
growth in per capita incomes being deter-
mined entirely by ‘knowledge accumula-
tion” of unspecified origin. Recent theories
have, however, often introduced education
explicitly or implicitly as the source of
human capital accumulation. This contribu-
tion briefly reviews the role of education in
these new growth theories and then goes on
to examine recent empirical evidence which
has sought to shed light on the relationship
between education and economic growth.

New growth theory

Human capital is typically introduced in
new growth theories either by:

(a) incorporating educated labour as «
factor input;' or

(b) explaining the process of knowledge
accumulation by relating it to human
capital accumulation either directly
or via research and development
(R&D) activity.

If human capital can be seen as a factor of
production then the rate of its accumulation
will directly affect the growth rate. The
effects of human capital accumulation on
growth are enhanced if there is an external-
ity effect where higher levels of human
capital not only increase the skill of the
workers concerned but also raise the pro-
ductivity of others in the economy. Where

human capital accumulation is viewed as
increasing the stock of knowledge this
knowledge is seen as having a public good
character: it is assumed to “spill over’ freely
to all firms (and sometimes across countries
too), enhancing the productivity of the
economy as a whole, rather than being cre-
ated and retained within firms (e.g. by
patent protection).

Human capital as a factor input
The two main types of model here are:

(I) where educated labour is used in
production but its creation is left
unspecified: and

endogenous (two or more sector)
growth models in which an edu-
cation sector produces human capi-
tal for use in the production
sector(s).

(ID)

We consider each of these in turn.

First, in type 1 models, if educated labour
is added to the standard neoclassical growth
model, it yields a (per capita) income
growth equation in which physical capital
and human capital investment rates (i.e. as
ratios of GDP) determine growth rates.
Alternatively, the initial level of human
capital can replace the human capital
investment rate. An important feature of
this model is that, by proposing a role for
the human capital investment rate, it pro-
vides a link between educational expendi-
tures and growth.

Second, Lucas models human capital in a
firm’s production function in a manner
analogous to type [ models (an ‘internal’
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effect), but also allows for an ‘external
effect’ whereby the average level of
human capital in the economy affects
individual firms’ outputs (but is ignored
in their profit-maximising decisions).?
Individual workers decide on their time
allocation between acquiring education
and working in the ‘production’ sector
on the basis of standard (intertemporal)
utility maximisation. Lucas assumes that
there are constant returns fo the firm’s
inputs of capital and human capital (e.g.
doubling both these inputs doubles out-
put), but the additional external effect
means that, at the level of the economy as
a whole. there are increasing returns to
scale. In the Lucas representation, then,
even without the external effect, long-run
growth is now a function of investment in
both physical and human capital, so that
there is an important role for education in
the long run. Any external effects rein-
force this argument.

Models of type [ above treat human
capital as a ‘private good’; that is. edu-
cation is embodied solely in the individ-
ual worker and the skills which education
creates are best thought of as ‘rival’ and
‘excludable’. The Lucas approach, how-
ever, while maintaining rivalness (use of
a worker’s education skills in one activity
precludes their use in others) allows for
some non-excludability—some of the
gains from education spill over to others.
In the jargon, there are ‘educational exter-
nalities’.

R&D: human capital
accumulation

in knowledge

In addition to affecting the quality or pro-
ductivity of labour inputs in production.
education might have a role to play in the
accumulation of knowledge. A branch of
new growth theory has concentrated on
endogenising technical progress, i.e.
attempting to explain its rate, and recent
contributions have recognised an import-
ant role for human capital—knowledge
accumulation requires resources to be
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devoted to research and development
activities where ‘ideas’ can be generated.
A characteristic of these models is the
public good nature of knowledge. This
‘public good” knowledge is naturally
associated with the research undertaken in
the higher education sector.

Numerous models incorporating R&D
activities and the production of ‘ideas’
have been developed, but those of Paul
Romer are among the most prominent. In
one recent version he models an endoge-
nous growth process in which growth
results directly from physical capital
investment which in turn is driven by
investment in a research and development
sector generating ideas for ‘new’ designs/
goods.’ These new goods. by being used
as intermediates elsewhere in the econ-
omy, provide the driving force behind
knowledge accumulation. Romer then
hypothesises that the creation of these
new designs/goods is a function of the
stock, as well as the growth, of human
capital in the form of ‘basic’ and
‘applied” scientific knowledge acquired
via higher education. Thus firms operating
in countries with a larger pool (and faster
growing pool) of qualified scientists can
innovate more readily and therefore enjoy
more rapid rates of technical progress and
productivity growth.

Recently, Jones has proposed a model
including three sectors producing human
capital skills (education), new intermedi-
ate goods (ideas) and a consumption
good." A particular merit of Jones’s
model is that it incorporates a number of
features which appear separately in earlier
contributions to this literature. He then
demonstrates that whether human capital
acquisition has effects on the level or
growth rate of income depends on the
assumed strength of educational spillovers
in different parts of the modecl, and on
whether constant or decreasing returns is
assumed. Two  important  outcomes
emerge from this approach. First, the pre-
dictions of those models of endogenous
knowledge accumulation are highly sensi-
tive to their assumptions relating to the
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extent of externalities or factor returns.
Second. despite the relatively complex
nature of the model, the resulting expla-
nation of income growth rates is very simi-
lar to type I models of human capital as a
factor input. Both models predict that coun-
tries with higher investment rates for both
physical and human capital, faster popu-
lation growth and a higher level of technol-
ogy will enjoy faster income levels. This
‘observational equivalence’” implies severe
problems for attempts to discriminate
empirically between alternative theories.
Several theories may be consistent with
observed data.

Empirical evidence

In this section we review the empirical
evidence on the relationship between edu-
cation and economic growth rates or
income levels. Most evidence comes {rom
cross-section regression analysis on sam-
ples of developing and/or OECD countries
for various post-1960 periods, though
increasingly time-series testing on individ-
ual (or groups of) countries is being pur-
sued. There are numerous methodological
problems with these studies which suggests
that caution is required in interpreting their
results.’

There is now a reasonably large body of
evidence on the relationship between edu-
cation (or human capital) in general and
cconomic growth, and more limited evi-
dence for particular levels of education.’®
Using labour force educational attainment
data, several studies have found that coun-
tries with more educated labour forces tend
to grow faster, other things equal; other
studies have failed to find a significant
education—growth relationship. The reasons
for this are unclear, but may be related to
differences and inaccuracies in the educa-
tional datasets. In a review and sensitivity
analysis of the determinants of cross-coun-
try differences in long-run growth rates
Levine and Renelt concluded that education
is one of a small number of fairly robust
determinants. though the only education
variable considered was school enrolment.’

The most comprehensive evidence from
cross-section regressions comes from Barro
and Sala-i-Martin. They find, for male edu-
cational attainment. that higher initial sec-
ondary and tertiary education have
significant positive growth effects and that
these are more strongly evident than when
years ol education are aggregated. Across
a wide-ranging sample of countries they
find that higher cducation has especially
large effects. A strange finding is that
female education appears to be inversely
related to growth, though this may be a
result of deficiencies in the construction of
the educational dataset. Barro and Sala-i-
Martin also investigate whether public edu-
cational expenditures significantly improve
growth performance and confirm a positive
role.”

Wolff and Gittleman investigate the
impact of human capital on labour produc-
tivity growth for OECD countries during
1950-88, using both education enrolment
and educational attainment data. Their
results suggest that findings of a significant
positive effect of education on growth are
sensitive to the other variables included in
their equations. Various educational enrol-
ment and attainment variables fail to reveal
significant effects on income growth. They
do find, however, that university enrolment
rates are positively associated with labour
productivity growth and that the number of
scientists and engineers per capita is
significant across a wide range of
specifications.’

Gemmell, using a simpler index of
labour force education (i.e. numbers of
workers who have passed through primary,
secondary and tertiary education), investi-
gates the effects of the three levels of
education across developing and OECD
countries over the 1960-85 period. Split-
ting his sample by income level he finds
that, other things being equal. while pri-
mary and secondary skills are important for
growth in developing countries, tertiary
skills are important for growth in OECD
countries. The two features which dis-
tinguish the Gemmell studies from most
others arc the simpler educational attain-
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ment indices used, and the inclusion of
data on both initial educational levels and
the subsequent increase in education lev-
els over the period. Both the initial level
and subsequent growth of tertiary edu-
cation were found to be positively and
significantly associated with per capita
income growth in OECD countries."

Nehru and Dhareshwar report particu-
larly interesting results. In seeking to
explain productivity growth they calculate
total factor productivity (TFP) growth
indices over 1960-87 for a wide range of
countries. Previous studies have used
labour productivity indices; yet the vari-
ous hypotheses considered above regard-
ing human capital effects on ‘knowledge
accumulation” relate more naturally to
TFP than to labour productivity. Using
indices of educational attainment (derived
from enrolment rates) to explain TFP
growth they find a particularly important
role for human capital. Their conclusions
are worth quoting:

e human capital accumula-
tion is three to four times
as important as raw labour
in explaining output
growth, and its contribu-
tion is larger than esti-
mated in previous studies.

¢ Countries with faster GDP
growth rates, most of
which are in East Asia,
appear to have based their
performance more on the
speed of factor accumula-
tion than on the pace of
TFP growth.

e TFP growth between 1960
and 1987 is strongly asso-
ciated with the initial level
of human capital."

Their second conclusion is interesting, and
is confirmed by Young, because it sug-
gests that the rapid growth performances
of the East Asian economies (often held
up as examples for OECD countries to
emulate) are substantially the result of the
educational (and other) investments they
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have made to raise their human capital
stocks, rather than the result of acquiring
new technologies to make existing factors
more productive.'? In summary, cross-sec-
tion regression studies of growth have
numerous methodological drawbacks and
much more testing on better quality edu-
cational data, particularly for higher edu-
cation, is required before firm conclusions
can be drawn on the direct effect of edu-
cation on economic growth. The weight of
evidence is increasingly that education is
positively associated with income growth,
although the robustness of these results,
and the direction of causality, are uncer-
tain.

Evidence from the annual time-series of
individual (or groups of) countries is
potentially more reliable in identifying the
sources of countries’ growth perfor-
mances, not least because it avoids ques-
tionable assumptions implicit in much
cross-country work. In practice, limited
numbers of observations often restrict the
use of time-series methods (or their
sophistication) and, to date, there are few
studies of this sort which investigate edu-
cational effects on income levels or
growth. One of the most interesting is
Jenkins, who explores the links between
education and economic performance for
the UK (1971-92)."* A useful feature of
this study is the use of educational
qualifications as a measure of labour
skills. Qualifications data represent a bet-
ter measure of educational output com-
pared with ‘input-based’ measures such as
enrolment rates or years of schooling, and
probably capture educational quality
dimensions more accurately. Jenkins col-
lapses 14 categories of qualification into
three groups: higher education quali-
fications (including postgraduate and other
tertiary qualifications, such as teachers and
nurses); intermediate qualifications (school
and trade-related qualifications); and no
qualifications. Testing the effects of these
on an index of total factor productivity,
Jenkins finds statistically strong evidence
that both intermediate and higher
qualifications have substantial effects on
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productivity, with the Ilatter appearing
roughly to double the productivity of a
worker compared with one with no
qualifications. Jenkins also found broadly
similar evidence for Australia, the USA and
Sweden.

Finally, a time-series analysis by Can-
ning et al. sheds some light on the edu-
cation—growth debate. They estimate
time-series models for 77 countries, in
which output (per worker) levels are
explained by physical and human capital
(per worker) using ‘average years of edu-
cation’ data. Given the diverse countries
considered, their estimates for the edu-
cation parameter are highly volatile and
often negative. However, when they restrict
their focus to the OECD countries, they find
a significant positive effect of years of edu-
cation on income levels."!

Conclusions

New growth theories have provided more
rigorous intellectual backing than hitherto
available to those who claim that an econ-
omy’s growth rate over the long run can be
enhanced by devoting more resources to
education. A number of plausible ways in
which education might make an impact on
the income growth process have been pro-
posed in the last decade and an empirical
literature is emerging which seeks to ident-
ify, at the aggregate level, whether these
education—-income growth links exist. It is
rather early to draw definite conclusions,
but the weight of evidence is towards
accepting that, other things being equal,
countries with more educated labour have
tended to grow faster over the post-1960
period.

Drawing policy conclusions from this is,
however, extremely hazardous. It remains
unclear which types or levels of education
are most important and whether this differs
across countries. Most studies have also
been unconcerned with the relative import-
ance for growth of education compared
with other determinants such as investment
in physical capital. For example, it is gener-
ally not possible to say whether the mar-

ginal pound should be taken in tax and
spent on education or public capital invest-
ment, or left for the private sector to invest.
Differences in educational quality have typ-
ically been ignored in the new growth
literature so that it does not allow us to
identify whether resources should be
devoted to expanding numbers of pupils/
students, or to expanding the quality or
quantity of education for existing pupils/
students. Much further research in these
areas remains to be done. Nevertheless,
establishing that education and long-run
economic growth rates are related is a pre-
requisite for much of the policy debate sur-
rounding the allocation of resources to
public, or indeed private, education.
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Securing Commitment to Skill

Formation Policies

FRANCIS GREEN

Improvements in education and training
systems have become the focus of a cosy
coalition of interested parties in modern
economies. Governments parade education
and training policies as the means to pro-
mote economic growth and employers’
groups see them as supporting ‘competi-
tiveness’. Skill formation policies are even
argued to be the one remaining avenue for
discretionary state intervention in globally
integrated industrialised economies. Mean-
while, pupils, parents and students want
opportunities for personal advancement

and workers in the skill formation indus-
tries are pleased to bask in the light of
social importance.

Sceptical voices abound, however,
among which [ count my own. Doubt
concerns not the efficacy of skill formation
policies, but the presumption that there is
one ‘optimal’ forward route for advanced
capitalist economies. Rather, it is more
accurate to consider a range of routes to
capital accumulation, sometimes carica-
tured by a dualism of the ‘high road’ and
the ‘low road’. Along the ‘high road’, the
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